Relationships between cisplatin-induced adducts and DNA strand-breaks, mutation and recombination in vivo in somatic cells of Drosophila melanogaster, under different conditions of nucleotide excision repair.
Cisplatin is a chemotherapeutic drug widely used in the treatment of several tumours, but this chemotherapy presents problems in terms of side-effects and patient resistance. The detection and determination of cisplatin-induced adducts and the relationship with the physiological or clinical effects of this drug under different repair conditions could be a good measure to assess patient's response to such chemotherapy. A new methodological approach to detect and quantify cisplatin adducts by use of high-performance liquid chromatography with inductively coupled plasma mass-spectrometric detection (HPLC-ICP-MS) and isotope-dilution analysis (IDA), is evaluated for its application in vivo, under different repair conditions. This analysis is combined with the use of the Comet assay, which detects DNA strand-breaks, and the w/w(+) SMART assay, which monitors induction of somatic mutation and recombination in Drosophila melanogaster in vivo under different conditions of nucleotide-excision repair. Results show that (i) cisplatin induces in Drosophila several adducts not detected in mammals. The two most abundant cisplatin-induced adducts, identified by electrospray-mass spectrometry as G monoadduct and G-G intrastrand cross-links, were quantified individually; (ii) cisplatin induces higher levels of G monoadducts and G-G cross-links in NER-proficient than in NER-deficient cells; (iii) the level of adducts correlates with their biological consequences, both in terms of DNA strand-breaks (tail-moment values), and of somatic mutation and recombination (frequency of mosaic eyes and clones in 10(4) cells), when the repair status is considered. This work demonstrates the validity and potential of the adduct detection and quantification methodology in vivo, and its use to correlate adducts with their genetic consequences.